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Abstract 
This work is part of a larger piece of research (FONDECYT 11100402), and its aim is to determine and characterize the beliefs 
that preschool teachers have about science; the way they are teaching and learning it, and also the influence of these beliefs on 
the implementation of a government program (Your Competencies in Science, from now on, TCC). This work, under the 
aforementioned framework and from a mixed methodological approach, is intended to get to know the belief’s systems about 
science, teaching and learning of the preschool teachers participating in Valparaiso Region (n = 61) to lately go deeper into a 
stratified and representative sample of the teachers (n= 9) that are working on the implementation of the TCC program. It is 
expected that the results are an incentive and a reference for more work at this level to be conducted and that they would help to 
understand how preschool teachers act regarding science.  
© 2013 The Authors Published by Elsevier Ltd. All rights reserved 
Selection and peer review under the responsibility of Prof. Dr. Servet Bayram 
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1. Introduction 
International literature indicates that what the teachers know about science, its teaching and learning has a strong 
influence in the way they interpret and act when teaching (Porlán & Martín del Pozo, 2004; Da Silva, Mellado, 
Ruiz, Porlán, 2007), and it also insists in the fact that teachers transmit a deformed image of scientific knowledge 
and work, an image that has little to do with the recent contributions of science’s epistemology. Although it is 
acknowledge that this is not exclusive to the school environment (Lederman, 1992; Kouladis & Ogborn, 1995), the 
knowledge based on experience is the set of conscious ideas the teachers developed during their active practice 
about the different aspects of the teaching and learning process (contents, methodology, evaluation, etc... .) As a 
consequence, any proposal referred to changing professionally becomes a real challenge and a change in terms of 
methodology, attitude and didactics (Tobin, & Espinet, 1989.) In the context of the Chilean reform, there are 
different initiatives promoting innovation in science-and-technology teaching, learning and appreciation (ex.: 
Explora-Conicyt Program, ECBI, MECIBA, among others). Nonetheless, there is little empirical knowledge about 
the beliefs about science of the teachers that are part of those programs and how they influence these programs’ 
development and success (Couso & Pintó, 2009). Besides, a scientific education of quality that fosters a scientific 
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literacy has an impact on the students’ individual as well as on their social development, and it should start at an 
early age (2-6 years old). On individuals, the scientific literacy—understood as the development of the student’s 
scientific competencies–, does not only involve having knowledge, but also having abilities as searching of 
information, critical thinking, and the ability of using scientific knowledge to identify questions and draw 
conclusions based on evidence (Harlen, 2002). Therefore, it is important and necessary to know the concept of 
scientific knowledge and work being transmitted by the teacher, as it has a direct impact on the success and 
development of the innovation proposals regarding science teaching and learning, especially on the first years of 
schooling.  
2. Literature review 
2.1. Preschool teachers’ systems of beliefs 
Considering the influence that teachers’ beliefs have on the student’s quality of learning and their experiences, it 
is important to determine what the teachers believe in order to framework a proposal that intends to promote science 
competencies. Although research shows that there is a link between the educators’ beliefs and their practices, there 
is evidence that demonstrates that their beliefs are more related to the students’ development (in other words, they 
satisfy the children’s specific cognitive needs according to their age) than to their practices. (Charlesworth et al., 
1993). Evidence suggests that the teacher’s practical personal knowledge is more determining of his/her decisions 
than the theories on children’s learning and development (Spodek, 1987). Stipek and Byler (1997) have found that 
the teachers who had a stronger belief on their practices, for example a belief on a very structured and directed 
teaching, are less likely to support student-centered practices; whereas those who believe more on a curriculum 
based on a learning subject, give more value to learners’ independence and self esteem. Other studies have found 
incoherencies between teachers’ beliefs and practices, and argue that experience becomes important because 
teachers, especially less efficient ones, have difficulties to keep discipline using children-centered practices. 
Nonetheless, so far there is no empirical record of preschool teachers’ beliefs participating in programs aimed to 
foster the development of competencies to give science and technology value.  
There is little we know about the performance of preschool teachers participating in different kinds of program 
that want to approach science at these level in Chile. When the variation of the preschool teacher’s systems of 
beliefs (2-6 years old) is discussed in the relevant literature, they are generally compared to elementary school 
teachers (6-9 years old) instead of comparing them to different kinds of preschool teachers. Besides, such beliefs are 
usually discussed in terms of the adequate practices for development and focused on children’s development in all 
areas (physical, social and cognitive) instead of focusing on the academic development, particularly on science 
(National Association for the Education of Young Children, 2009). Other studies show that, in general terms, 
preschool educators have more belief’s systems and practices that harmonize with practices adequate to 
development (ex.: practices that satisfy the children’s specific cognitive needs according to their ages) than 
elementary-school teachers (Stipek and Byler, 1997; Vartuli, 1999). One explanation is that educators could feel 
attracted to certain kind of programs because of their beliefs or that they may develop different belief systems based 
on their particular experiences on each type of program. Taking into account the implications of such beliefs for 
professional practices and the general quality of the school children’s classes, it is important to examine the possible 
differences between preschool teachers’ beliefs about science and, even more, about promoting competencies 
related to scientific processes.  
3. Methodology 
In order to accomplish our goals, this study follows a multimodal, or mixed, process (Hernández, Fernández, & 
Baptista, 2006), which involves the complement of a dominant qualitative strategy and elements of an specific 
quantitative design. Under this framework, the following was conducted: a) gathering of information through a 
questionnaire validated by international literature (Porlán & Martín del Pozo,  2004; Martín del Pozo & Porlán, 
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2001) and cognitive maps, which allow to contrast new interpretations with those coming from previous reference 
frameworks relating to teachers’ knowledge on science, teaching and learning. b) a qualitative approach to the 
studied phenomenon through description, systematization and analysis of the epistemology and pedagogical 
teacher’s conceptions, of the distinctive elements on their practices, and the experiences and episodes considered 
significative during their trajectories in the TCC (EXPLORA-CONICYT) program.  
3.1. Characteristics of the sample and data generation technique  
The sample is composed by 61 preschool teachers from Valparaiso Region (Chile), who answered the 
questionnaire during the first phase of the research. Lately, during the second phase and in order to validate the 
feasibility of the proposal and to ensure the accuracy of the data collection, 9 teachers—chosen using a non-
proportional stratified sample—were considered for a 1-year follow-up. Once selected, the following things were 
done: 1) A field record of the teachers’ pedagogical practices by observing how they carried out the 30 scientific 
activities corresponding to the program; 2) Interview of practical arguments. After the audiovisual recording of the 
classes, a selection of episodes of the video is presented to the Teacher, and then she has to answer questions that are 
aimed to the triangulation of the data collected during the first meeting and what was observed on their practices, 
taking into account two important areas: (a) a deeper look into the teacher’s epistemological and pedagogical 
conceptions and (b) an account of the experiences and episodes that the teacher considers important regarding the 
TCC implementation.  
4. Results and discussion  
4.1. Phase 1: Quantitative 
The teachers’ degree of agreement of disagreement with the 56 different items of the questionnaire is shown by 
their answers, which are represented with averages (≥ 3.0) and deviation (≤ 0.9).  Based on the data it is concluded 
that for 61 teachers science is an activity socially and historically conditioned, conducted by scientists who have 
different strategies that involve intellectual creative processes, empirical validation and critical selection, and 
through which a changing temporary and relative knowledge is built. The formulation level of the concept of science 
that we can identify corresponds to more alternative approaches (40 %.) 
Although a higher representation of an alternative concept of science does not imply an homogeneity in the 
understanding of teaching-learning processes, the results show three tendencies: a) a traditional model, focused on 
verbal transmission, b) technological, focused on goals as the axes of practice and as the reference to assess 
students’ learning and c) alternative, that makes an emphasis on the complex character of the relationship between 
the child’s participation and the educator’s role (46%). The beliefs about science learning of the sample presented 
diverse approaches, and it was detected a set of statements close to the idea of learning by building of meaning 
(58%), without absolute referents nor end points that are necessary to reach. Regarding beliefs about teaching in the 
concrete conceptual field, a 59% of the teachers presents a hybrid model of teaching. In this sense, it is assumed 
that there is a coexistence of a traditional epistemological concept—dogmatic in the sample, characterized by a 
rationalist view of science—with a traditional academicist teaching model, which looks for true, definitive and 
unquestionable meanings or knowledge, and at the same time, believes in the existence of constructivist and 
evolutionary rationalities. Nonetheless, we consider that we have to make a comparison with the data collected in 
the classroom to argue these ideas.  
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4.2. Phase 2: Qualitative 
From the data obtained in the classroom, systematized and synthesized in the POAs, the follow-up group (9 
teachers), we made the following classification of the dominant professional knowledge taking into account an 
epistemological dimension organized in a rational-experiental dichotomy. This last refers to the set of conscious 
ideas the Teachers develop through their active practice, which are usually manifested as beliefs (principles of 
action) about different aspects of the teaching-learning process. Related to the former, we can say that: 
a) The beliefs about science, learning and teaching, seen after the analyses of the speeches and practices of the 9 
teachers observed allow seeing an emphasis on their directive role as determining the maintenance and control 
of the classroom dynamics aimed at the student’s acquisition of meanings. This shows traditional approaches to 
teaching that are alternated with expressive and spontaneous elements depending on the abilities developed by 
each teacher during their higher education. The aforementioned appreciation allows us observing elements 
characteristics to a operant conditioning, based on constant repetitions, instructions, explanations and 
reinforcement (especially positive), to induce students to have the same responses and behavior. This 
conditioning aims for the homogenization of the students’ participation and attitude towards learning of the 
scientific method to conduct research (scientific activities of the workshop); as well as towards the acquisition 
of the expected knowledge in an univocal sense.  
b) Considering the former, it can be stated the presence of a certain conductivist vision in the 9 educators when 
trying to attain the labwork goals. In that sense, their attitude does not reinforce (does not consider) 
verbalizations and observations of the children that are not going on the expected path (“correct”) and promote 
the repetition of the ones considered right by giving rewards. 
c) The Teachers make attempts for waking up in children the interest and motivation to participate in the 
programmed activities and to conduct the experiments in the expected way. It can also be seen a visualization of 
learning in the way they model teaching (through their acts, demonstrations and using some student’s actions) 
to make the students imitate and, therefore, reproduce the behaviors considered successful and inhibit the ones 
that drive them to aims different than the expected for the experiments.  
d) From a cognitive theory of social learning, in this group, the children only by observing the teachers’ behaviors 
and instructions, indirectly learn through symbolic representations (meanings) and social classroom situations 
related to the contents and activities conducted. Looking in different moments of the workshops for; 1) the 
attention of the class using strategies such as demonstrations of what they have to do to carry out the 
experiments, 2) the constant repetition of the methodological scientific rules as well as of the contents to get 
more withholding of information, 3) correction of the differences between children’s observations and the 
expected or “correct ones”, 4) motivation through demonstration of the path the students have to take to get the 
expected results. 
Based on the collected data, apparently, the teachers’ beliefs about the science teaching-and-learning process 
show an efectivist approach, aimed at the children’s acquisition of the previously stated meanings. They have a 
directive and teacher-centered role because it would give them more confidence to attain the workshops’ goals. This 
shows that children are seen as having vague and spontaneous conceptions due to their disperse behavior as learners 
as well as to their phase of development. The visualizations regarding themselves as well as the children would 
show a dependent-assistant dynamic in the teaching-learning process. By analyzing the sample’s conceptualizations 
regarding science teaching and science teaching methodology it is observed they believe that scientific knowledge 
and research are other didactic tools to demonstrate that certain contents are correct. It can also be said that 
experimentation (observation and manipulation on activities) is a strategy for the substitution of previous knowledge 
that is rearranged to get the students learn the expected meanings and understand contents in an univocal way. 
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5. Conclusion 
During the observed workshops (Inquiry Unit that includes 12 scientific experiences, and through them 7 key 
activities for the promotion of three technical competencies are developed—“acting with curiosity”, “look for 
inquiry opportunities”, “find different solutions”) the 9 teachers emphasize the students’ utilization of memory in 
order to remind concepts related to phenomena already seen, without getting the expected results from this didactic 
resource. From this it can be inferred a vision of knowledge as something accepted and fixed, without modifications 
nor questioning made by the children’s cognitive structures. This also shows that the teachers see the scientific 
learners as passive receptors of external meanings. All the former allows seeing that regularization of 
experimenting, and the tendency to show the students a reality considered true through scientific activities reinforces 
and transmits the vision of science as static, absolutist and universal.  Therefore, we can infer that the emphasis 
would be on the knowledge accumulation instead than on getting knowledge through phenomena inquiry; and also 
on substituting the students’ ideas and preconceptions that are considered vague and different. This attitude could 
generate a certain inhibition and a lack of motivation of the kids in terms of adopting an active position. Teaching 
with an inductive emphasis (directed observation and experiments) a series of definitive and closed contents comes 
to determine a type of learning relationship that makes it hard for the students to develop a significant research 
attitude, which promotes this intersubjetive directional style in the development of learners who are receptors of a 
transmissive and scientificist speech. Even though this speech is aimed to the students’ discovery of real world’s 
phenomena, they are also inducted to see portions of it as accumulative knowledge. Finally, it can be stated that the 
teachers’ traditional beliefs about science are translated into: directive practices aimed to the accomplishment of 
the workshop assignment and to making the child acquire meanings. In this context, the different experimentation 
activities are used to demonstrate phenomena and elements that are part of the real world, this way, regulating and 
modeling their behavior as well as the concept of didactics as reinforcement of the scientific knowledge already 
accepted, without promoting the students’ critical cognitive approach towards building of meaning, nor a 
participative one either.  
From all the former it is inferred that educators consider that knowledge of scientific method and contents is a 
children’s response to external requirement (from the teachers and the curriculum). The contents and phenomena are 
taught using ordinary and familiar elements based on their utility, and not on the perspective of knowledge building 
as a permanent activity of processes of dynamic integration. Finally, after analyzing the transcriptions of the 
teachers’ practices and the classroom observation guidelines, two tendencies of beliefs about school knowledge can 
be observed. The first considers knowledge as a formal product, allowing seeing some traditional tendencies on its 
epistemology. On the other hand, the second one represents a hybrid between a conception of knowledge as a formal 
product and the coexistence with elements that show a notion of a technical process with spontaneous elements.  
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